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fir to have the value 3 x 10G approximately.    If we assume u to be the velocity of light or 3 x 101()cm. per second, we obtain
-
e
e the same value as previously.
Thus the facts were consistent with the assumption that in the kathode rays, particles having the mass of the ions known to us in electrolysis were shot from the negative electrode with the velocity of light.
On the other hand many of the phenomena of the discharge in a Crookes' tube did not depend on the nature of the gas, as they should have done if the moving particles were ions, and it was difficult to imagine particles as massive as the ions moving with the velocity of light.
Hence J. J. Thomson was led to enquire further.
We have seen how he measured the total charge given up per second by the particles. Let this be Q and let the number of particles per cubic centimetre of the stream, assumed to be of unit cross section, be N. Then the number entering the inner tube per second is Nuy and their charge is Nue.
Hence we have
JVeu = Q, and Q is known.
Again, these particles give up their energy to the inner tube ; by treating the tube as a calorimeter of known heat capacity and measuring the rise of temperature per second due to the bombardment, we can tind W, the energy given up by the particles. But this energy is §Nmua, for the mass of the entering particles is Nmu and the velocity of each is u.
Thus we have the three equations,
Nett^Q tNmif = W
mu
= Ffr.